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PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination of the referenced application, please interpose the following 
amendments to the claims in the referenced application. 
IN THE CLAIMS: 

Please re-number the following claims as follows: 

15. A nucleic acid sequence encoding the chicken GHRH receptor, said 
sequence comprising the nucleic acid sequence of SEQ ID NO: 3. 

16. A transgenic avian species comprising a nucleic acid sequence encoding the 
protein of claim 3. 

17. A transgenic avian species comprising a nucleic acid sequence encoding the 
protein of claun 7. 
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REMARKS 

Due to a typographical error, the claims as originally filed and those as published in 
the corresponding PCX application contained no claim numbered 15. By this amendment. 
Applicants are amending the numbering of the clauns to correct that error. 

If, at any time, the Examiner has any questions or comments regarding the structure 
or content of the attached application, the Examiner is encouraged to call Applicants' 
representative at the number provided below. It is submitted that such informal 
communication will expedite examination. 



Respectfully submitted, 



Burns, Doane, Swecker & MAxms, L.L.P. 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 




Date: December 12, 2001 



Application No. TBA 
Attorney's Docket No. 033493-001 

Page 1 

Attskchmmt to Prelimina ry Amendment dated December 12. 2001 
Marked-up Claims 16-18 

15^ [16] A nucleic acid sequence encoding the chicken GHRH receptor, said 
sequence comprising the nucleic acid sequence of SEQ ID NO: 3. 

16^ [17] A transgenic avian species comprising a nucleic acid sequence 
encoding the protein of claim 3. 

J/L [18] A transgenic avian species comprising a nucleic acid sequence 
encodmg the protein of claim 7. 



wo 00/76455 



10/009643 

JC13B8c'dPCW"iO 12 DEC 

PCT/USOO/16135 



Chicken Growth Hormone Releasing Hormone Receptor 

Field of the Invention 

The present invention is directed to chicken growth hormone releasing 
hormone GHRH receptor, ligands that bind to the GHRH receptor, and nucleic acid 
sequences encoding the GHRH receptor. 



fjj 



Background of the Invention 

Growth hormone releasing hormone (GHRH) is a hypothalamic 

10 hormone that acts at a pituitary receptor to stimulate the pulsatile release of OH. In 
mammals, GH is required for normal growth and development in the young, and has 
continuing importance in adults affecting such diverse functions as muscle 
maintenance, fat deposition, skin thickness, wound healmg and exercise performance. 
GHRH also has direct effects on sleep. These actions have wide^read clinical 

15 implications not only when considering GH deficiency syndromes, but also the 
sharply diminished GH levels that occur with aging and obesity. The anabolic and 
anticatabolic activities of GH have also recently been shown to ameliorate the muscle 
wasting and weight loss seen with AIDS« 

GHRH and other regulators of the GH axis also have great potential m 

20 agricultural applications because th^ can stunulate growth and improve the efficiency 
of feed utilization. They control flie relative partitionmg of nutrients between muscle 
and fat and so may allow the production of leaner livestock and higher yields of milk, 
hair and feathers. 

In birds, the function and regulation of GH are not well understood and 
25 thyroid releasing hormone (TRH) as well as gonadotropin releasing hormone (GnRH) 
appear to be a major &ctors in GH release. Research studies have been inconclusive 
as to the physiological role of GHRH m bkds. A putative chicken GHRH polypeptide 
has been cloned and synthesized but found to have little or no GH releasmg activity at 
chicken pituitary cells or in live chickens. Despite this, chicken pituitaries and live 
30 cMckens do respond to riiarmiialian GHRH with GH release. Studies in chickens 

usiiig rnaxxmtialian GHRH have not been successfd in improving growth. Thus, it has 
been speculated that chickens have no functional GHRH receptor. 
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Furthermore, Souliiem blot analysis, using a human GHRH receptor 
probe and genomic DNA fiom human, monkey, rat, mouse, dog, cow, rabbit, chicken 
and yeast, detected GHRH receptors in all mammals tested, but not in chicken or 
yeast. These results indicate that GHRH receptors are well conserved in all the 
5 mammals tested, but absent or less well conserved in the chicken. Binding of human 
GHRH to chicken pituiteiy membranes si^ests a high afiBnity G protein coupled 
receptor for GHRH is present in chicken. A similar experiment using the putative 
chicken GHRH and chicken pituitary membranes detected no specific bindmg. Thus 
the fimction of GHRH in birds is not understood and this prevents the development of 

10 its agricultural applications. 

Further investigation of GHRH's role in avian development required 
the isolation ofthecorrespondmg GHRH receptor (GHRH-R). Purification of 
pituitary receptors is very difficult because of the scarcity of tissue, problans 
mvolving the solubilization of the receptors m active form, and in developing an 

1 5 efiBcient purification method. Therefore a need exists for the isolation of the gene that 
encodes the GHRH-R (or biologically active fragments thereof) to allow for the large 
scale production of GHRH-R. There is also a need for a vector, host cell, or host 
organisms comprismg a nuclac acid sequence encodn^ protem or polypeptides 
having the activity of GHRH-R. 

20 Large scale production of the cloned chicken GHRH receptor would 

enable the screening of large numbers of GHRH analogs for identification of 
improved agonists and antagonists. Such agonists and antagonists will have utility ia 
unproving feed utilization and enhancing the efficient production of larger, leaner 
chickens and other avian species used for meat production. 

25 

Summarv of tiie Invention 

The chicken GHRH receptor has been cloned and fimctions similar to 
the natural source tissue (chicken pituitary cells) in that it responding to human 
GHRH but not to the reported chicken horm<Mie. This led us to suspect a problem 
30 with the siq)posed chicken GHRH hormone. The chicken GHRH polypeptide was 
then lecioned from freshly flash frozen chicken hypothalami and sequenced. The 
nucleic acid sequence of the nevrfy isolated chicken GHRH gene did not agre^ with 
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the published sequence and the synthesized chicken hormone based on this new 
sequence was found to be active at the cloned chicken GHRH receptor. The present 
mvenlion is directed to the use of the new chicken GHRH hormone and its 
corresponding GHRH receptor to enhance the production of larger, leaner chickens 
5 and other avian species used for meat production. 

Brief Description of the Drawings 

Fig, 1 A and IB is a gj^h showing the binding activity of the reported chicken 
GHRH (Fig. 1 A) and the present chicken GHRH (Fig. IB) at the recombinant chicken 
10 GHRH receptor. Binding at recombinant chicken GHRH receptor is competed by the 
new chicken polypeptide (Fig IB) but not by the published polypeptide (Fig 1 A). 

Figs. 2A and 2B is a graph showing cAMP signaimg through the recombinant 
chicken GHRH receptor. Fig. 2A shows that the published polypeptide is inactive m 
stimulating second messenger signaimg at the cloned chicken GHRH receptor, while 
15 Fig. 2B shows that the cloned chicken GHRH polypeptide reported herein is active. 

Fig. 3 Binding activity at chicken pituitary membranes, showing that the new 
polypeptide sequence is active at the endogenous receptor in chicken pituitaries. 

Detailed Description of fee Invention 
20 In describing and claiming the invention, the following terminology 

will be used in accordance with the definitions set forth below. 

As used herein, "nucleic acid " "DNA/' and similar terms also mclude 

nucleic acid analogs, i.e. analogs having other than a phosphodiester backbone. For 

example, the so-called '^peptide nucleic acids," which are known in the art and have 
25 peptide bonds instead of phosphodiester bonds in the backbone, are considered within 

the scope of the present invention. 

As used herein, Ae term •'purified" means that the molecule or 

compound is substantially free of contaminants normally associated with the molecule 

or compound in a native or natural environment. 
30 The invention also encompasses nucleic acid molecules and 

polypeptides which differ from actual nucleic acid and polypeptide molecules shown 

in the Sequence Listing, but which produce the same phenotypic effect. These 
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altered, but phenotypically equivalent nucleic acid and polypeptide molecules are 
referred to as "equivalent nucleic acids" and "equivalent polypept^^^ 
This invention also encompasses nucleic acid molecules characterized by changes in 
non-coding regions that do not alter the phenotype of the polypeptide produced 

5 therefrom when compared to the nucleic acid molecule of the present invention. As 
used herein, the term "nucleic acid" encompasses RNA as well as single and 
double-stranded DNA and cDNA. 

The term "peptide" encompasses a sequence of 3 or more but less than 
16 amino acids wherein the amino acids are naturally occurring or synthetic 

10 (non-naturally occurring) amino acids. The term polypeptide as used herein is a 

sequence of 16 or more amino acids wherein the aiiiino acids are naturally occurring 
or synthetic (non**naturally occurring) amino acids. Peptide or polypeptide mimetics 
mclude peptides or polypeptides having one or more of the following modifications: 
L , sequences wherein one or more of the peptidyl -C(0)NR— linkages 

1 5 (bonds) have been replaced by a non-peptidyl linkage such as a -CH2-carbamate 
linkage 

(-CH20C(0)NR-), a phosphonate Imkage, a -CH2,sulfonamide (-CH 
2-S(0)2NR—) linkage, a urea (-- NHC(0)NH— ) linkage, a -CH2 -secondary amine 
linkage, or with an alkylated peptidyl Imk^e (-C(0)NR-) wherein R is Cj .C4 alkyl; 

20 2. sequences vdierein the N-terminus is derivatized to a -NRRj group, to a 

- NRC(0)R group, to a -•NRC(0)OR group, to a -NRS(0)2R group, to a 
-NHC(0)NHR group where R and Ri are hydrogen or C1.C4 alkyl with the proviso 
that R and Rj are not both hydrogen; 

3. sequences wherein the C terminus is derivatized to -C(0)R2 where R 2 is 

25 selected from the groi^ consisting of C1.C4 alkoxy, and -NR3R4 where R3 and R4 
are independently selected from the group consisting of hydrogen and C1X4 alkyl 
Naturally occurring amino acid residues in peptides/polypeptides are 
abbreviated as recommended by the lUPAC-IUB Biochemical Nomenclature 
Commission as follows: Phenylalanine is Phe or F; Leucine is Leu or L; Isoleucine is 

30 He or I; Methionine is Met or M; Norleucine is Nie; Valine is Vat or V; Serine is Ser 
or S; Proline is Pro or P; Threonine is Thr or T; Alanine is Ala or A; Tyrosine is Tyr 
or Y; Histidine is His or H; Glutamine is Gin or Q; Asparagine is Ash or N; Lysine is 
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Lys or K; Aspartic Acid is Asp or D; Glutamic Acid is Glu or E; Cysteine is Cys or C; 
Tryptophan is Tip or W; Arginine is Arg or R; Glycine is Gly or G, and X is any 
amino acid. Otiier naturally occurring anaino acids include, by way of example, 
4-hydroxyproline, 5-hydroxylysine, and the like. 



which do not naturally occur in vivo but which, nevertheless, can be incorporated into 
the peptide/polypeptide structures described herein. The resulting "synthetic peptide" 
contain amino adds other than the 20 naturally occuning, geneticaUy encoded am 
acids at one, two, or more positions of the peptides. For instance, naphthylalanine can 

10 be substituted for trytophan to facilitate synthesis. Other synthetic amino acids that 
can be substituted into peptides include L-hydroxypropyl, 
L-3,4-dihydroxyphenylalanyl, alpha-amino acids such as L-alpha-hydroxylysyl and 
D-alpha-methylalanyl, I^alpha,-methylalanyl, beta.-amino acids, and isoqm^ D 
amino acids and non-naturally occurring synthetic amino acids can also be 

15 incorporated into the peptides. Other derivatives include replacement of the naturally 
occurring side chains of the 20 genetically encoded amino acids (or any L or D amino 
acid) with other side chains. 



5 



Synthetic or non-naturally occurring amino acids refer to amino acids 



As used herein, the term "conservative amino acid substitution" are 



defined herehi as exchanges within one of the following five groups: 



20 



L Small aliphatic, nonpolar or slightly polar residues: 
Ala, Ser, Thr, Pro, Gly; 



n. Polar, negatively charged residues and their amides: 
Asp, Asn, Glu, Gin; 



25 



m. Polar, positively charged residues: 
His, Arg, Lys; 



IV. Large, aliphatic, nonpolar residues: 
Met Leu, Ile^Val, Cys 



30 



V, Large, aromatic residues: 
Phe, Tyr, Trp 

As used herein, the term "pharmaceutically acceptable carrier" 



encompasses any of the standard phamiaceutical carriers, such as a phosphate 
buffered saline soludon, water and emulsions such as an oil/water or water/oil 
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emulsion, and various types of wetting agents. 

As iised herein, the tenn "biologically.active fragments" of the GHRH 
receptor enconQ)asses natural or synthetic portions of the full-length receptor which 
are capable of binding a receptor-specific ligand (i.e. GHRH polypeptide), or which 
5 are capable of eliciting in a host animal GHRH-R specific antisera or a second 
messenger response while either conjugated to a carrier or in nonconjugated form. 

In mamnuds growth hormone releasing hormone (GHRH) stimulates 
GH release and synthesis fix)m the somatotropes of the anterior pituitary. The GHRH 

10 receptor is a member of femily B of the seven transmembrane, G-protein coupled 

receptors. In the chicken, GHRH polypeptides firom mammals and fish stimulate GH 
release firom the pituitary in vivo and in vitro suggesting the presence of GHRH like 
receptors on the chicken somatotropes, however, the recently cloned and synfcesized 
chicken GHRH is a very poor GH secretagogue. In addition a specific GHRH 

1 5 receptor has not been characterized m the diicken, raising questions about the 

regulation of GH secretion. A zoo blot probed witii a Ikb Augment of human GHRH 
receptor DNA failed to elicit a signal in the chicken. This raises questions about the 
regulation of GH secretion m the chicken. 

As described herein the chicken GHRH has now beoi isolated and 
20 used to identify a new chicken GHRH that is capable of activating the chicken GHRH 
receptor. The idoitification of the chicken GHRH recq)tor implies that GH secretion 
is und» the control of regulatory mechanisms similar to those in mammals and will 
allow more detailed study of this endocrine system in chickens. It will also contribute 
to structure/function studies of how the GHRH receptor works by indicating recq)tor 
25 domjuiis that ate leqmred to be conserved and those that are important for ligand 
specificity. The diicken GHRH recqptor will also be used m accordance with the 
present invention to identify GHRH analogs and munetics tiiat stimulate GH release 
in poultry. This will have great use agriculturally for the improvement of feed 
utilization and the efficient production of larger, leaner chickens and other 
30 commercially viable avian species. 

The present invention is directed to the use of tiie chickoi GHRH 
polypq)tide and the chicken GHRH receptor to enhance the production of larger. 
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leaner chickens and other avian species used for meat production and enhance feed 
utilization. In accordance with one embodiment, a chicken GHRH polypeptide, 
comprising the amino acid sequence of SEQ ID NO: 1 or a polypeptide that differs 
from SEQ ID NO: B by one or more conservative ammo acid substitutions yet retains 
5 its ability to stimulating second messenger signaling at the cloned chicken GHRH 
receptor, is administered to an agriculturally significant avian species to enhance the 
growth of 1h& avian species. 

The sequence of a chicken GHRH polypeptide has been previously 
reported however fliat polypeptide has been tested m chickens and chicken pituitary 

10 ceils, and had little or no GH releasing activity while human GHRH was found to be 
active. The present invention is directed to GHRH polypeptides that are capable of 
stimulating second messenger signaling at the chicken GHRH receptor comprising the 
sequence of SEQ ID NO: 4. The sequence of the chicken GHRH gene, with the 5' and 
3' untranslated region (start codon located at bp 54, stop codon located at bp 1312) is 

15 shown as SEQ ID NO: 1. The coding sequence of chicken GHRH is shown as SEQ 
ID NO: 6, In accordance with one embodiment of the present invention a chicken 
GHRH having the amino acid sequence of SEQ ID NO: 2 is provided. This sequence 
differs from the previously reported sequence at amino acid number 21 , wherein the 
present sequence has a lysine and the previously reported sequence has an asparagine, 

20 Synthesis of the chicken GHRH(1-33)NH2, based on the nucleotide 

sequence of SEQ ID NO: 1 , produced a polypeptide that is active in binding to 
chicken pituitary membranes and competes with human GHRH. At the recombinant 
chicken GHRH receptor the new polypeptide is active in binding and in sign2ding 
through the second messenger cAMP. This new chicken polypeptide is thus a 

25 functional GHRH. While the new sequence is active, it is less potent at the chicken 
receptor than human GHRH. This may be inherent to chicken physiology, or it may 
be an artifact of the truncated polypeptide (1-33) was tested- Only amino acids 1-29 
are required for full GHRH activity in mammalian systems that have been tested. 
This may be different in other animals. Active fragments of the chicken GHRH are 

30 also within the scope of this invention, including but not limited to truncated 
polypeptides that include amino acid residues 1-33 and 1 -29 of SEQ ID NO: 2, 
respectively, Thxis, one aspect of the present invention relates to a substantially pure 
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protein and biologically active ftagments th^eof having chicken growth hormone 
releasing hormone (GHRH) receptor activity. 

The present invention also encompasses nucleic acid sequences that 
encode a peptide or polypeptide that bmds to chicken GHRH receptor and is capable 

5 of signaling through the second messenger cAMP is provided, hi one prefenred 
embodiment the nucleic acid comprises the sequence ofSEQ ED NO: 6. hi one 
embodiment a transgenic avian species is provided wherein one or more of the 
cMckens cells comprise a nucleic acid sequence encoding the cWcken GHRH protem 
of SEQ JD NO: 2. Accordmgly, the present mvention provides for recombmant 

10 organisms and progeny thereof comprising an exogenous gene encoding for a chicken 
GHRH and biologically active fragments thereof. 

The present invention is also dhrected to pharmaceutical formulations 
comprising the chicken GHRH polypeptide for administration to avian species 
(preferably to chickens) wherein tiie GHRH polypeptide mteracts Avith the chicken 

1 5 GHRH receptor and produces a signal through a secondary messenger molecule. The 
chicken GHRH polypeptide compositions are administered to chickens to enhance 
feed utilization and enhance the growth and production of lean muscle mass in an 
avian species. In preferred embodiments the administered GHRH polypeptide 
comprises the ammo acid sequence of SEQ ID NO: 2- 

20 The present invention is also dhrected to the GHRH receptor (GHRH- 

R) that bmds to the GHRH polypeptide in vivo. The present invention provides the 
amino acid sequences of chicken GHRH-R and biologically active fragments thereof, 
as well as oligonucleotide probes or primers which can hybridize to a gene encoding 
chicken GHRH-R or fragments thereof, hi a preferred embodiment, the invention 

25 provides for an isolated nucleic acid sequence encoding a GHRH receptor, 

recombinant vectors including said sequence and host cells containing said sequence 
useful in production of a GHRH-receptor or biologically active fragments thereof 
(including protems and polypeptides having GHRH-R activity). 

Preferably, a gene encoding for a protem or polypeptide having chicken 

30 GHRH-R activity is isolated and connected with a vector DNA to fomi a recombinant 
DNA; the vector DNA including said gene is capable of rqphcating in a prokaryotic or 
eukaiyotic cell. The gene encoding for a protein or polypeptide having chicken 
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GHRH-R activity is located downstream of a promoter in the vector, and is replicated 
as part of the vector. The recombinant DNA is then incorporated into a host cell, 
which did not previously contain said g^e, to form a transformed or transected cell 
line capable of expressing chicken GHRH-R or biologically active fragments thereof. 
5 Accordingly, the present invention also provides for recombinant organisms and 
progeny thereof comprising an exogenous gene encoding for a chicken GHRH-R and 
biologically active fragments thereof. 

The invention is also directed to pharmaceutical compositions 
comprising an effective amount of the pure receptor or fragments thereof, or proteins 
1 0 and polypeptides having chicken GHRH-R activity in combination with a 

pharmaceutically acceptable carrier, and provides a method for the therapeutic use of 
such pharmaceutical compositions. The receptor and receptor fragments (proteins and 
polypeptides having chicken GHRH-R ligand binding or immunological activity) are 
useful in screening methods for identifying chicken GHRH analogs, as well as in 
15 identifying compounds which may act as chicken GHRH antagonists at the receptor 
site. In one embodiment GHRH-R is attached to an inert substrate (such as a polymer 
bead) using standard techniques known to the skilled practitioner. Suchboxmd 
ixmterial can be contacted with a solution of potential GHRH aiialogs under CO 
that allow binding. The material can then be washed to allow for &e removal of non- 
20 specifically bound compounds, and thus identifying the remaining GHRH analogs. 

In accordance with one embodiment of the present invention, a 
purified nucleic acid sequence is provided that encodes for the chicken growth 
hormone releasmg hormone receptor or biologically active fragments thereof In yet 
another embodiment of the present invention a vector comprising a nucleic acid 
25 sequence encoding a diicken GHRH polypeptide or chicken GHRH receptor, or 

biologically active fragments thereof^ Is provided. In one embodiment the vector is an 
expression vector that is operably linked to nucleic acid sequences that encode the 
GHRH polypeptide or the GHRH receptor. Such recombinant expression vectors can 
be used to transform cells to produce a host cell or living cell line comprising a 
30 nucleic acid sequence encoding a grovrth hormone releasing hormone receptor or 

biologically active fragment thereof In accordance with one embodiment a transgenic 
avian species is produced (preferably a chicken) wherein the avian species comprises 
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one or more cells that express exogenously introduced recombinant GHRH 
polypeptide or the GHRH receptor. 

It is a further object of the present invention to provide a 
pharmaceutical composition comprising the GHRH polypeptide of SEQ ID NO: 2, or 

5 biologically active fragment thereof, and a therapeutic method for administering an 
effective amount of same to an organism to bind to endogenous GHRH receptor. 

There is fiirther a need for screening assays which utilize chicken 
GHRH-R or biologically active fragments thereof for testing compounds which may 
mteract with chicken GHRH-R or fragments thereof. Preferably such compounds will 

10 have physiological properties that allow the compounds to be administered orally. 
Further, it is another object of the present invention to produce recombinant chicken 
GHRH-R in sufficient amounts to allow large scale screening of polypeptides and 
xenobiotics for chicken GHRH-R receptor binding ability. 

Hie isolated chicken GHRH receptor is also useful in raising GHRH-R 

15 specific antibodies. Such antibodies may, by blocking the receptor site, effectively 
prevent GHRH bmdmg and thereby block growth. Other antibodies can be used to 
activate the GHRH-R receptor (e.g., thyroid stimulating antibodies, such as those 
causing Graves Disease). Accordingly, the chicken GHRH-R, or an immunogenic 
portion thereof can be used to elicit antibodies which bind to the receptor and thereby 

20 induce or block activity. In accordance with one embodiment, the antigenic peptide 
fragment of SEQ ID NO: 5 is used to elicit antibody production. Pharmaceutical 
compositions containing the receptor or segment fragments can be used to treat 
disorders resulting from or associated with an excess of circulating GHRH. Such 
compositions can be employed for in vivo administration to bind chrculating GHRH, 

25 thus preventing its binding to endogenous receptor. 

The technique of hydrophilicity analysis of primary sequence 
information has been conmionly used to identify both hydrophobic potentially 
membrane-spanning domains and hydrophilic antigenic sites. Analysis of the cloned 
GHRH receptor by the Hopp and Woods Method, see FIG. 1 8 (Hopp, T. P., and 

30 Woods, K. R., Proc. Natl. Acad., 78:3824 (1981) indicates seven domains rich m 
hydrophobic residues; this is a common property in the G-protein linked receptor 
family Wang, H., Lipfert, L., Malbon, C, and Bahouth, B., J. Biol. Chem., 264:14424 
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(1 989). This model depicts foxir extracellular regions which are potential targets for 
binding of anti-receptor antibodies; three extracellular loops (EC-1 , EC-2, EC-3) and 
an N-terminus which contains sites for asparagine-linked glycosylation. 

For purposes of producing antibodies which block or activate the 
5 receptor, extracellular loop fragments, particularly those not containing N- 

glycosylation sites (carbohydrate may sterically interfere with antibody binding) are 
preferred. However, intracellular loops (IC) are also useful in production of 
antibodies which ntiay be used for solid phase binding of the receptor protein in 
screenmg and other assays. A recent study of antibodies directed against the three EC 
1 0 loops of the thyrotropm receptor indicates a heterogeneity in their biological activities, 
including the induction of blocking antibodies using the EC-3 Loop as the antigen. 
See Ohmori, M., et ai., Biochem. Biophys. Res. Comm., 174:399 (1991). Therefore, a 
broad panel of anti-polypeptide and anti-receptor antibodies is prepared and carefully 
evaluated in order to determine the epitopes required for the induction of blocking or 
15 activating antibodies. 

To prepare antibodies in accordance with the present invention, 
polypeptides are produced by conventional solid phase synthesis cleaved by HF, and 
HPLC purified (van Regenmortal, M. H., In Synthetic Polypeptides as Antigens, 
Elsevier, New York, pages 41-93 (1 988). Polypeptides are then typically coupled to a 
20 carrier immunogen such as keyhole limpet haemocyanin (KLH) or ovalbumin via 
glutaraldehyde by conventional procedures, and these conjugates used to immunize 
mice and rabbits. See Coligan, Jl et al., In Current Protocols in Immunology, Vol 1, 
Wiley-Interscience, New York (1 991). Animals are given the first immunization of 
conjugate polypeptide with Freunds Complete Adjuvant and three weeks later are 
25 given weekly booster immunizations wi& conjugate polypeptide in Freunds 
incomplete Adjuvant Specific anti-polypeptide antibodies are detected by their 
binding to polypeptide in an ELIS A or RIA assay. In those instances where 
polypeptides do not adhere to plastic, and therefore are not amenable for direct assay, 
then the polypeptide is conjugated to an unrelated carrier protein which then adheres 
30 to the plate. 

The specificity of tiie antibodies is also evaluated by the technique of 
Western Blotting- See Towbin, It et al., PNAS USA, 76:4350 (1979). Specific 
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antibodies reorganize a 55 kDa protein in mide membrane preparations, in WGA 
eluted glycoproteins, or in streptavidin eluates. Membranes from a cell line devoid of 
receptor serve as a negative control. This procedure also gives information about the 
degree of cross-reactivity of the antibodies with receptor subtypes from other cell lines 

5 and tissues (brain, pituitary) and obviates the need for receptor purification from each 
source. It is beneficial to obtain both tissue-specific antibodies for physiological 
studies and cross-reactive antibodies for possible use in purification of the receptor 
from various tissues using inununoaifinitjr chromatogr^hy. 

Monoclonal antibodies to the GHRH receptor are prepared using 

10 conventional methods. See Harlow, H., and Lane, D., In Antibodies: A Laboratory 
Manual, Cold Spring Harbor Lab, New York, pages 139-240 (1988). The antigens 
used for immunization include (1) KLH-poiypeptide conjugates corresponding to the 
extracellular regions as described above, (2) purified receptor from chicken anterior 
pituitary membranes, (3) purified receptor deglycosylated with neuraminidase or N- 

1 5 glycosidase and repurified by SDS-PAGE and electro-elution, (4) receptor purified 
from recombinant sources, such as transected CHO cells, or baculovirus tested for 
reactivity to the polypeptide immunogen by ELISA or protem immunogen by Western 
blot Those vduch display circiilating antibodies to the receptor or its polypeptides are 
utilized for the preparation of hybridomas. Briefly, spleen cells are removed and 

20 fused in the presence of polyethylene glycol to SP2/D myeloma cells that are deficient 
in the enzyme hypoxanthine-guanine phosphoribosyl aminopterine-thymidine, which 
selects for true hybrids of both cell types since spleen cells do not grow in culture. 
Hybridoma supemates are screened for antibody to the receptor by (1 ) Western blots 
of purified receptor or WGA-eluted glycoproteins, (2) BUS A using inhibition of . 

25 radiolabelled ligand bindmg to membranes. Those hybridomas which are positive are 
propagated and recloned by limiting dilution or growth in soft agar; this ensures their 
monoclonal nature. Positive clones are used to induce tumors in mice and accumulate 
the antibody in ascites fluid. 

Both polyclonal and monoclonal IgG antibodies are purified by 

30 conventional ammonium sulfate precipitation and Protein A chromatography. See 
Harlow, supra. Antibodies are analyzed for their ability to block or activate 
radioligand binding to membranes in the standard binding assay described above. 
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Those antibodies that show promise for iigand blocking or activation 
are tested in vivo using for example a rat model, e.g., by using indwelling venous 
catheters on rats in order to monitor GH levels after administration of anti-GHRH 
receptor antibody. See Miell, J., et al., J. Endocrinol, 131:75 (1991). Those 
5 antibodies which show the most in vivo activity at this point are examined to define 
their epitopes (if not already determined) on the receptor. Those epitopes represent 
antigenic fiagments of the receptor which when used as immunogens induce 
antibodies possessmg the desired physiological effect of altering levels of GH 
production. 

10 

Example 1 

Isolation of the Chicken GHRH polypeptide 

RT-PCR with nested PGR primers was used to amplify the full coding 
region of the chicken GHRH polypeptide. The hypothalami from 10 chickens were 

15 snap ftozen within two minutes of death and stored at -70** C. RN A was extracted 
from the hypothalami using TriReagent. The RNA was used in a reverse transcriptase 
(Superscript) reaction prior to a polymerase chain reaction (Taq polymerase). The 
PGR products were purijBed by agarose gel electrophoresis and a Qmagen affinity 
column and then cloned into the pTarget vector (Promega) using T4 ligase overnight at 

20 1 5 C. The ligation reactions used to transform E. coli (JM109) were selected and 
screened by PGR to identify clones containing the GHRH cDNA. 

Positive colonies were used to inoculate Luria broth containing 
ampicillin that was incubated overnight at 37 C in a shaker. The plasmid DNA was 
purified from the bacteria using a Quiaprep Spin Mini-Prep Kit (Quiagen). A total of 

25 nine clones from two different PGR reactions were sequenced (both forward and 
backward) using an automated ABI dye sequencer, and all showed lysine at position 
21 . The resultant cDNA sequence is shown in SEQ ID NO: , and the encoded 
polypeptide in SEQ ID NO: • 

30 Example 2 

Isolation of the Chicken GHRH Receptor 

The anterior pituitary glands were removed from 1 00 chicks, snap 
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frozen within two minutes of death and stored at -70C. RNA was extracted from the 
pituitaries using TriReagent The bulk of the RNA was methyl mercury denatured, 
primed usu^ a combination of random and oligo(dT), and used to create a size 
selected cDNA library in Lambda Zap U phage. 

The remaining RNA was used to perform RT-PCR reactions utilizing 
degenerate primers designed to detect all known GHRH receptor cDNAs. A short 
segmait of cDNA was sequenced confirming that we were dealing witii the GHRH 
receptor. Specific primers were designed firam this sequence which w«e used to 
screen the cDNA library for a full length receptor cDNA clone. The resultant cDNA 
sequence for the HGRH receptor is shown in SEQ ID NO: , and the encoded 
polypeptide in SEQ ID NO: . (figures 3 & 4). The chicken cDNA sequence has less 
than 63% identity with the human GHRH receptor compared to 83 to 96% identity 
amoi^ known mammalian GHRH receptors. 

Example 3 

Competitive Binding Experiments with Chicken GHRH Receptor 

Labeled human GHRH (hGHRH) was bound to recombinant chicken 
GHRH receptor and the labeled GHRH was competed off with non-labeled chicken or 
human GHRH. Rg. 1 A and IB present the data fix>m a competition experiment. The 
data show chicken GHRH polypeptide (asparagine^') [(cGHRHCAsp^*)] failed to 
compete with hGHRH (Fig. 1 A) whereas chicken GHRH polypeptide (lysine^') 
[(cGHRH(Lys2')] did compete with hGHRH (Fig. IB) for bindmg to the cGHRH 
receptor. 

In addition, a competition experiment utiliiang chicken pituitary 
membranes (that ejqpress the natural GHRH receptors) demonstrated that 
(cGHRH(Lys*') bomid with high afBnity (i.e. by competing with bound labeled 
hGHRH) to the receptors, whereas the reported (asparagine^') chicken GHRH did not. 
The previously reported chicken GHRH polypeptide also had no activity in binding 
or signaling at the cloned recombinant chicken GHRH receptor. 

Figures 2A and 2B show the results of GHRH mediated cAMP 
stimulation in BEK293 cells expressmg the cGHRH receptor. Cells lacking the 
cGHRH receptor (HHC293) were used as &e control. The data show cGHRH(Asp") 
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is inactive in stimulating second messenger signaling at the cloned chicken GHRH 
receptor (Fig 2A), wMle Fig 2B shows that (cGHRH(Lys^^) is active. 

Example 4 

5 Therapeutic Utility of the GHRH-R 

The chicken GHRH-R can be used to increase growth in domestic 
livestock, as well as improve immune functions, appetite control, feed efficiency and 
nutrition- We have used RT-PCR with degenerate primers to amplify fragments of 
GHRH receptor cDNA from RNA prepared from flash ftozra chicken pituitaries. 

1 0 These fragments were then sequenced and used to identify a fiiU length chicken 

receptor cDNA clone from a chicken pituitary cDNA library. Initial attempts using an 
available chicken pituitary cDNA library failed because the abimdance of receptor 
message was too low. The available chicken pituitary hbraries did not have sufficient 
complexity to include such rare messages. 

15 In one embodimrat, the chicken (Gallus gallus) GHRH receptor 

sequence is used to map the binding site of GHRH on its receptor. Mapping of the 
site is conducted using a series of photoaffinity crosslinking probes followed by 
analysis of protease cleavage maps. The differences between different species allows 
the identification of functional sites within receptor domains. Oiaracterizing the 

20 binding site will lead to the development of GHRH analogs and mimetics that provide 
pharmacological means to alter GH release. 

The chicken GHRH receptor will also be used to identify GHRH 
analogs and mimetics that stimulate GH release in poultry. In accordance wifli one 
embodiment the nucleic acid sequence of SEQ ID NO: or SEQ ID NO: is used as a 

25 probe to isolate related genes from chicken and other avian species. This could be 
important agriculturally for the improvement of feed utilization and the efficient 
production of larger, leaner chickens and other avian species used for meat 
production. 
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Claims 

1 . A ligand that specifically binds to the GHRH receptor of SEQ ID NO: 4. 

2. A nucleic acid sequence comprising SEQ ID NO: 6. 

3. A polypeptide comprising the amino acid sequence ofSEQIDNO: 2, a 
5 biologically active firagment thereof, or a polypeptide that differs from SEQ ID NO: 2 

by one or more conservative amino acid substitutions yet retams its ability to 

stunulating second messenger signaling at the cloned chicken GHRH receptor. 

4. The polypeptide of clahn 3 wherein the polypeptide comprises the 
amino acid sequence of SEQ ID NO: 2. 

10 5. A polypeptide comprising the amino acid sequence of SEQ ID NO: 5 

6. The polypeptide of claim 5 wherein the polypeptide comprises the 
amino acid sequence of SEQ ID NO: 4 

7. A chicken GHRH receptor comprising the amino acid sequence of 
SEQ ID NO: 5 or an ammo acid sequence that differs from SEQ ID NO: by 1-3 

15 conservative amino acid substitutions. 

8. A polypeptide mimetic or protein derivative of the chicken GHRH 
receptor of SEQ ID NO: 7. 

9* A method of enhancing feed utilization in an avian species comprising 
the step of administering aGHRHanalogorderivativeof said species wherein the 

20 analog or derivative is an agonist or antagonist of the GHRH receptor of SEQ ID NO: 4. 

1 0. A method of enhancing the growth and production of lean muscle mass 
in an avian species comprising the step of administering a GHRH analog or 
derivative to said species wherein the analog or derivative is an agonist or antagonist 
of the GHRH receptor of SEQ ID NO: 4 . 

25 11, A method of enhancing feed utilization in an avian species comprising 

the step of administering a GHRH polypeptide comprising the amino acid sequence of 
SEQ ID NO: 2. 

12. A method of enhancing the growth and production of lean muscle mass 
in an avian species comprising the step of administering a GHRH polypeptide 

30 comprising the amino acid sequence of SEQ ID NO: 2. 

13. A method ofenhancing feed utilization in an avian species comprising 
the step of administering a compound that up-regulates the expression of the GHRH 
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receptor of SEQ ID NO: 4. 

14. Aligandtbatmteractswi1iitheGHRHreceptorofSEQIDNO:4and 
stimulates second messenger signaling at the chicken GHRH receptor. 

A nucleic acid sequence encoding the chicken GHRH receptor, said 
5 sequence comprising the nucleic acid sequence of SEQ ID NO: 3. 

A transgenic avian species comprising a nucleic acid sequence 
encoding the protein of claim 3* 



A transgenic avian species comprising a nucleic acid sequence 
encoding the protein of claim 7. 
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Signanue 


Waa^ O iW'^ — 


Dale 




Residence (City, State, Countiy) 


}k^<^, V<s^. UiA V/^ 


Qtizeiuihip 


m 


Mailing Addiciis! 




City, State, ZIP, Cwnlry 


Month <^IMWjV<W >4ns?i 


FULL NAME SECOND INVENTOR. IP ANY 


Bruce David Caylinn 







ami) 



Combined Declamtion for PatentsppUcation and Power of Attorney 
(Includes Reference to PCT International Applications) 
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I hereby appoint the following attorneys and agent(s) to prosecute said application and to trsmact all business in the 
Patent and TVademadc Office connected theiewith mA, to file, prosecute and to transact all business in connection with 
international applications directed to said invention: 



William I-MalUs 17337 

Hobect S. Sweckfif 19,885 

n««oniN.Mft&dro» 22,124 

Benton S. Puffett, Jr. 22,030 

MotmftD H. Stepno 22,716 

Roatad V Gnidziecki 24,970 

)FNierick G. Mi«haud, Jr. 26,003 

Aim & Kqposld 25«813 

Regis E. SivMet 26,999 

Samuel C.Mmcr,m 27,360 

Rob^C.Mukfti 2S,53t 

George A. H9VMiec, Jr. 28,223 

Jamw A- UiBtrrt 2S,632 

E. Joseph Gees 28,510 

R. Dwny Huittmgton 27,903 



EncH.WeigbtMt 30^ 

Jmm W. P«l«t8oii 26,057 

teRM Simlc Rea 30^427 

RobeRE.!Ci«bf 2S,8SS 

William C Rowland 30,SSS 

T.GeneDiU4itt«tKty 25,423 

PatnekCXeuie 32,858 

B. leffetton BosglB* Jt. 32,344 

WilUamRBenz 25,952 

Peter K. Skiff 31,917 

RicbatdJ.McGxidk 29,195 

MatOiewUSehneiiier 32,814 

Michael G. Savage 32,596 

Gerald P. Swisa 30.113 

Oarka K WIeUind JO 33>096 



BfuceT.Wieder 33,815 

ToddR-WaltefS 34,040 

RonniS. JiHiona 31,979 

Harold R. Brown IK 36,34| 

Allen R.Bai2m 36,086 

Brian P. OiEShattShltts^ 32,747 

Kenneth B. Lefller 36,075 

Fr«dW.Halliav^*y 32,236 

WendiLWaiitttein 34,456 

Maiey Ann DiUahvmy 34,576 



21839 



and: Brian P. (yShfw^es^ 



21839 



Address all correspondence to: 
Mathis,LX,P. 

1404 



Brian P. O'Shaughnessy, Esq. 
BtmNS. DOiAKB, SW£CKER A 

RO. Box 1404 
Alexandria, Vir£inm22323- 



Address all telephone calk to: Brian P> O'Shaughnessy at (703) 836-6620. 

I hereby declare that all statements made herein of my own knowledge are true and that all statement^ made on 
^^fSV^i^??^ ^^^^^^ believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 1 8 of the United States Code and ftat auch wjlMul false statements may jeopardSize the validity of the appHcadon <wr 
any patent issued thereon, v -tk 



FULL NAME OF SOLE OR FIRST XNVBNTOR 


Michael O. Thomer 


Signature 




Date 




Residence (Oxy, State, Country) 




Citizenship 




Mailing Address 




City, State, ZIP, Country 




FULt VAME SECOND INVENTOR, IF ANY 


Bruce David Gaylinn 


Signature 




Date 




Residence (City, State* Country) 


Louisa. Virginia, U.S.A. yf\- 


Ckiienship 




Mailing Address 


16172 Louka Road 


City, State, ZIP, Country 


Louisa, Virginia 23093, U.S.A. 



SENT BY: UVA. - DOM; ^ 8049794967; DEC- 11^1 2:59PM; PAGE 4 
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CoraWned Declaration l or Patem Application and Power of Attorney 
(Includes Refocncc to PCT InteroatioiKil Aj^licstions) 
Attomoy's Doclast No. jSasamSl 
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D»tc 




Kc$iacncc ^Cily, ^tate, Lountry; 




Citizenship 






iOi fA l^OUJAa n UaU 


Cily, Slate, ZIP* Cournry 


1 mii«ii ViTOinv* ^100"^ USA 
UJUlSa, Viijjinid Uii^*r^ 


FULL NAME TiuRD INVENTCMli IF MU 




Signature 




Date 




Residence (Qty, Statc» Country) 




Citizeoship 




Mailing AddfCiyv 




Cily, Stale. Z1P» Country 




FULL NAME FOURTH INVENTOR, IF ANY 


Sieve Harvey 


SigHiitUIt 




Dale 




Residence (City, Slate, Countxy) 




Citizenship 




Mailing Address 




City, State, ZIP, Country 




PlJOLLNAMEFIFInlNVENTQR^IFANY 




Sifioatufe 




Date 




Residence (Qty, Sutte> Country) 


...^ -— — — 


Citi^enship 




Mailing Ai34xm 




City, State, ZIP, CounUT 




im NAME Sim INVENTO 








Date 




Residence (City, State, Country) 




Citizenship 




Mailing Address 




Cily, Slate, ZIP, Country 




PULL NAME SEYBMm INVBNraR, IF ^ 




Signature 





033493-001 
Attorney's Docket No. 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(Includes Reference to PCT International Applications) 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 
the mvention entitled: ^ 



CmCKEN GROWTH HORMONE RELEASING HORMONE RECEPTOR 



suss 



the specification of which (check only one item below): 

□ is attached hereto. 

□ was filed as United States application 



Number 

and was amended 



on 
on 



_(if applicable). 



H was filed as PCT international application 



Number USQO/16135 



and was amended 



on June 12. 2000 
on 



_(if applicable). 



I hereby state that I have reviewed and understand the contents of the above-identified specification, includmg the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the Office aU information known to me to be material to patentability as defined 
in Title 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(d) of any foreign application(s) 
for patent or mventor's certificate or of any PCT international application(s) designating at least one country other than 
the United States of America listed below and have also identified below any foreign application(s) for patent or 
inventor's certificate or any PCT international application(s) designating at least one country other than the United 
States of America filed by me on the same subject matter having a filing date before that of the application(s) of which 
priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. §1 19(aHd): 


COUNTRY 
(if PCT, indicate "PCT") 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year} 


PRIORITY CLAIMED 
UNDER 35 U.S.C. §119 


U.S.A. 


60/1 38,768 


12/06/1999 


X Yes 


No 


U.S.A. 


60/1 76,387 


14/01/2000 


X Yes 


No 








Yes 


No 








Yes 


No 








Yes 


No 



(10/01) 



# 



Combined Declaration for Patent Application and Power of Attorney 
(Includes Reference to PCT International Applications) 
Attorney's Docket No. 033493-001 
Page 2 of 3 



I hereby appoint the following attorneys and agent(s) to prosecute said application and to transact all business in the 
Patent and Trademark Office connected therewith and to file, prosecute and to transact all business in connection with 
international applications directed to said invention: 



William L. Mathis 
Robert S. Swecker 
Platon N. Mandros 
Benton S. Duffett, Jr. 
Norman H. Stepno 
Ronald L. Grudziecki 
Frederick G. Michaud, Jr. 
Alan £. Kopecld 
Regis E. Stutter 
Samuel C. Miller, m 
Robert G. Mukai 
George A. Hovanec, Jr. 
James A. LaBarre 
E. Joseph Gess 
R. Danny Huntington 



17,337 


Eric H. Weisblatt 


30,505 


Bruce T. Wieder 


33,815 


19,885 


James W. Peterson 


26,057 


Todd R. Walters 


34,040 


22,124 


Teresa Stanek Rea 


30,427 


Ronni S. Jillions 


31,979 


22,030 


Robert E. Krebs 


25,885 


Harold R. Brown HI 


36,341 


22,716 


William C. Rowland 


30,888 


Allen R. Baum 


36,086 


24,970 


T. Gene Dillahunty 


25,423 


Brian P. O'Shaughnessy 


32,747 


26,003 


Patrick C. Keane 


32,858 


Kenneth B. Leffler 


36,075 


25,813 


B. Jefferson Boggs, Jr. 


32,344 


Fred W. Hathaway 


32,236 


26,999 


William H. Benz 


25,952 


Wendi L. Weinstein 


34,456 


27,360 


Peter K. Skiff 


31,917 


Mary Ann Dillahunty 


34,576 


28,531 


Richard J. McGrath 


29,195 


28,223 


Matthew L. Schneider 


32,814 


llllllliilllllllilii 




28,632 


Michael G. Savage 


32,596 


21839 




28,510 


Gerald F. Swiss 


30,113 




27,903 


Charles F. Wieland III 


33,096 







and: Brian P. O'Shaughnessy 



Address all correspondence to: 



21839 



Brian P. O'Shaughnessy, Esq. 

Burns, Doane, Swecker & Mathis, L.L.P. 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 



Address all telephone calls to: Brian P. O'Shaughnessy 



at (703) 836-6620. 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 



FULL NAME OF SOLE OR FIRST INVENTOR 


Michael 0. Thomer 


Signature 




Date 




Residence (City, State, Country) 




Citizenship 




Mailing Address 




City, State, ZIP, Country 




FULL NAME SECOND INVENTOR, IF ANY 


Bruce David Gaylinn 


Signature 




Date 




Residence (City, State, Country) 


Louisa, Virginia, U.S.A. 


Citizenship 




Mailing Address 


16172 Louisa Road 


City, State, ZIP, Country 


Louisa, Virginia 23093, U.S.A. 



(10/01) 
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033493^01 
Att(aiiey*s Docket No, 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(Inclttdes Reference to PCT International Applications) 



As abelownaEmed mvaitOT, L hia^ declare that 

My residence, post office address and citiz^ship are as stated belownext to my name; 

I believe I ani the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if pliiral names are listed below) of die subject matter which is claimed and for which a patent is sou^t on die invention 
aititled: 



^a5- 
Li. 5 



CHICKEN GROWTH HORMONE RELEASING HORMONE RECEPTOR 



die specification of which (check only one item below): 



is attadied heieto. 



was filed as United States application 
Number on 

and was amended on (if ^plicable). 



X was filed as PCT international g^lication 

Number US0(V16135 on June 12, 2000 



and was ann^ded on (if applicable). 



1 hmby state that I have reviewed and understand the contents of the above-idoitified specification, including the claims, 
as amended by any amendment referred to above. 

1 acknowledge the duty to disclose to the Oflce all information known to me to be material to patentability as defined in 
Title 37, Code of I^dard R^ulaticMis, §1.56. 

J hereby claim foreign priority benefits under Title 35, United States Cbde, §119 (a)-(d) of any fordgn £^lication(s) for 
pat^t or inventor's certificate or of any PCT intanational ^plication(s) designating at least one country odier flian the 
United States of America listed below and have also identified bdow any f<»eign ^lication(s) for patent or inventot^s 
certificate cr any PCT international £^lication(s) designating at least one country other than the United States of 
America filed by me on the same subject matter having a filing date before tot of die £CTlication(s) of which priority is 
claimed: 



PRIOR FORElGN/PCr APPLICAT10N(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C §1 1 9(a)<d): 



COUNTRY 
<lf PCT, indicate TCT') 


APPUCATION NUMBliR 


DATL OK FILING 
(day, momli, year) 


PRK)RITY CLAIMIiD 
UNDIiR 35 U.S.C.^II9 




60/138,768 


12/06/1999 


X Yes 


No 


USA. 


60/(76,387 


14/01/20(X) 


X Yes 


No 








Yes 


No 








Yes 


No 








Yes 


No 
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Coiiibinad Declaration far Patent Application and Pawst of Attorney 
(bicludes Reference to PCT InitematLonal Applications) 
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I hetdsy appoint the following attorneys and agent(s) to prosecute said application and to transact all business in flie 
Patent and Trademark OfRce connected therewith and to file, prosecute arid to transact all business in ccMinection witii 
international plications directed to said invention: 



Williain L. Mathis 


17,337 


IiricH.^^cisblart 


30,505 


Bruce T. W'icdcr 


33,815 


Roberts. S^^cckc^ 


19,885 


JaiTies W. Peterson 


26,057 


Todd R. Waltera 


34,040 


PlatonN. Maiidros 


22,124 


Teresa Stanck Rea 


30,427 


Roniii S. Jiliions 


3 1,979 


Bcmcn S. Duffctt, Jr 


22,030 


Robcit li- Krcbs 


25,885 


Harold R. Brown ill 


36341 


NonTBii H. Sttpuo 


22,716 


William C. Rowland 


30,888 


Allen R. Baum 


36,086 


Ronald L Ch'udziccki 


24,970 


T. Gene DiUahunty 


25,423 


Brian P O'Shauglmcssy 


32,747 


Kix^rick 0. Michaud, Jr. 


26,003 


Patrick C. Kcaiic 


32,858 


Kenneth B. Lefflcr 


36,075 


Akin a. Kopccki 


25,813 


B IcfFmoii Bog^, Jr. 


32344 


Prcd W. Hathaway 


32,236 


Regis L. Sluttcr 


26,999 


William H. Baiz 


25,952 


Wcndi L. Wcinstcin 


34,456 


Samuel C. Miller, [[{ 


27360 


Pctci- K. Skiff 


31,917 


Mary Ann Dillaliuuty 


34,576 


Robcit Cx. Mukai 


28,531 


Richard J. McGratli 


29,195 




George A. Hovaitec, Jr. 


28,223 


Matthew U Schneider 


32,814 






.laiTKS! A. LaBfUTC 


2«,632 


MicliacI (r Savage 


32,596 




b. loscphGcsii 


28,510 


Gerald P. Swiss 


30,113 


21839 




R Daiuiy Huntington 


27,903 


Charles P Wiclandm 


33P96 







and: Brian P. O'Shaughnessy 



I 



21839 



Address all correspondence to: 
Mathis, L.L.P. 

1404 



Brian P. O'Shau^messy, Esq. 
Burns, EX^ANii, Swi'Ckur& 

P.O. Box 1404 
Alexandria, Vii^a 22313- 



Address all telephone calls to: Brian P. Q^Shai^messy att03) 836-6620. 



I hereby declare tfiat all statements made herein of wy o\vnknoTvledge are true and diat all statemaits made on 
information and belief are believed to be true; and itnlher that these statements vvere made with the kno^edge tfiat Mlful 
false statentienis and die like so made are pimishahle by fine or inprisonmait, or bodi, unda* Section 1 00 1 of Title 1 8 of 
the United States Code and that such willful false statanaiCs may jeopardize the validity of tfie application or any patent 
issued hereon. 



FULL N AJVIE OF SOLE OR FIRST INVENTOR 


Michael O. Thomer 


Signature 




Date 




Residence (City, State, Coimtiy) 




Citizenship 




Mailing Address 




City, State, ZIP, Country 




FULL NAME SECOND INVENTOR, IF ANY 


Bruce David Gaylinn 


Signature 




Date 




Residence (City, State, Country) 


Louisa, Virginia, U.S A 



(10/01) 
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3oD 



Citi'/envihip 




Mailing Address 


i 6 J 72 ijouisa R oad 


Ct^, State, il^PsCouiitry 


Louisa, Vtf^ma ^JWJ, U.3p/t>vv^ 


It 1 i\l ,4 K-^C Tl If on I KTl.pf CMT^ ll> 1 C" A I*J V 

r ULil^ [NA^Ic^ 1 lllKli lINVKIN 1 OK, Ip AiSY 


Andrew Alan t (x^)cxi ^^^^^'^"^^^-^ 


Signature 





Kc»i<knce (Oly, Slate^ Couniry) 


Si>lihull, Wcil MidlwTdb. UnilctJ Kir^doin Q 


C'ilL/mship 


British 


Mailing Address 






iM^KK Solihull, WcstJMidlafxls J^92 SDH, UK 


PUli . NAjVIE FOURTH INVF.NTOR, IF ANY 












Rcsida^co (City, State, Country) 




Citizenship 




Mail^sig Aiidrcss 




City, StiUC. ZIP, Gauntry 





G Additjona] inventors arc beii^ named on the Supplemental Additional lnvemor(s) SheelCai) iittach«:d hereto. 
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Attorney's Docket No. 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(Includes Reference to PCT International Applications) 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
mventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
the mvention entitled: 



s s 



CHICKEN GROWTH HORMOISE RELEASING HORMONE RECEPTOR | 

the specification of which (check only one item below): 

is attached hereto. 

D was filed as United States application 

Number on 

and was amended on Tif anplicahleV 

H was filed as PCT international application 

Number USQQ/16135 on June 12. 2000 

and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, includmg the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the Office all mformation known to me to be material to patentability as defmed 
m Title 37, Code of Federal Regulations, § 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(d) of any foreign application(s) 
for patent or mventor's certificate or of any PCT international application(s) designating at least one country other than 
the United States of America listed below and have also identified below any foreign application(s) for patent or 
mventor's certificate or any PCT international application(s) designating at least one country other dian the United 
States of America filed by me on the same subject matter having a filmg date before that of the application(s) of which 
priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. §119(a)-(d): 


COUNTRY 
(if PCT, indicate "PCT") 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 35 U.S.C. §119 


U.S.A. 


60/138,768 


12/06/1999 


X Yes 


No 


U.S.A. 


60/176,387 


14/01/2000 


X Yes 


No 








Yes 


No 








Yes 


No 








Yes 


No 



(10/01) 



• # 

Combined Declaration for Patent Application and Power of Attorney 
(Includes Reference to PCX International Applications) 
Attorney's Docket No. 033493-001 
Page 2 of 3 



I hereby appoint the following attorneys and agent(s) to prosecute said application and to transact all business in the 
Patent and Trademark Office connected therewith and to file, prosecute and to transact all business in coimection with 
international applications directed to said invention: 



WUIiam L. Mathis 17,337 

Roberts. Swecker 19,885 

Platon N. Mandros 22, 124 

Benton S. Duffett, Jr. 22,030 

Norman H. Stepno 22,716 

Ronald L. Gnidziecki 24,970 

Frederick G. Michaud, Jr. 26,003 

Alan Kopecki 25,813 

Regis E. Slutter 26,999 

Samuel C. Miller, HI 27,360 

Robert G . Mukai 28,531 

George A. Hovanec, Jr. 28,223 

James A. LaBarre 28,632 

E. Joseph Gess 28,510 

R. Danny Huntington 27,903 



Eric H. Weisblatt 30,505 

James W. Peterson 26,057 

Teresa Stanek Rea 30,427 

Robert E. Krebs 25,885 

William C. Rowland 30,888 

T. Gene Dillahunty 25,423 

Patrick C. Keane 32,858 

B. Jefferson Boggs, Jr. 32,344 

William H. Benz 25,952 

Peter K. Skiff 31,917 

Richard J. McGrath 29, 195 

Matthew L. Schneider 32,814 

Michael G. Savage 32,596 

Gerald F, Swiss 30,113 

Charles F. Wieland HI 33,096 



Bruce T. Wieder 33,815 

Todd R. Walters 34,040 

RonniS. Jillions 31,979 

Harold R. Brown HI 36,341 

Allen R. Baum 36,086 

Brian P. O'Shaughnessy 32,747 

Kenneth B. Leffler 36,075 

Fred W. Hathaway 32,236 

Wendi L. Weinstein 34,456 

Mary Ann Dillahunty 34,576 




21839 



and: Brian P. O'Shaughnessy 



id s 



f Address all correspondence to: 



21839 



Brian P. O'Shaughnessy, Esq. 

Burns, Doane, Swecker & Mathis, L.L.P. 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 



Address all telephone calls to: Brian P. O'Shaughnessy 



at (703) 836-6620. 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and finther that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or hnprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 



FULL NAME OF SOLE OR FIRST INVENTOR 


Michael 0. Thomer 


Signature 




Date 




Residence (City, State, Country) 




Citizenship 




Mailing Address 




City, State, ZIP, Country 




FULL NAME SECOND INVENTOR, IF ANY 


Bruce David Gaylinn 


Signature 




Date 




Residence (City, State, Country) 


Louisa, Virginia, U.S.A. 


Citizenship 




Mailing Address 


16172 Louisa Road 


City, State, ZIP, Country 


Louisa, Virginia 23093, U.S.A. 



(10/01) 



^-oo 
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jfiiiA wAMg ijuim iNVEOToa. gggr 



Signamre 



Ai^<lrew Too jgood 



fagjdence (Cit^, Stuie, Country^ 



'ANY 



Due 



Re$l(tettce (qq>, State. Couatiy) 



qty,Sttte.ZB». COMHiv Ir-xi^ a1 / 



16 HiA^Z£v^5' CLosfi 



Dale 



Residangfa (City, Siate. Coimtrvr 
Cidzenriiip 



Mailing ArfOTCTS 



City, State, ZIP> Country 



ytxLKAMEsniHiwv3ewroR.f»Aiiiv 



D«te 



q^r, State. Ztp.CouiitTv 



FULL WA3W1 SE VENTH JSVEStOJt. ttr Ai>n ,. 



Dat e ~ ■ 



aty, gtate, a^, Coiaatty ~ " 
FULL WAMB MGHIH IWVR!m>R, g AWY 



Residence CCiev, Sme, Qwmtry) 
CWzehahip 




J013RetfdPCT/PTC 1 2 DEC 2C01 

wo 00/76455 PCT/USOO/16135 

SEQUENCE LISTING 

<110> Thomer, Michael O 
Gaylinn, Bruce D 
Toogoodf Andrew A 
Harvey, Steve 

<120> Chicken Growth Hormone Releasing Hormone Receptor 

<130> 00404«02 

<140> 

<141> 

<150> 60/138,768 
<151> 1999-06-12 

<150> 60/176,387 
<151> 2000-01-14 



<160> 6 

<170> Patentin Ver. 2.1 
<210> 1 
<211> 138 
<212> DNA 

<213> Gallus gallus 
<400> 1 

cacgccgatg ggatcttcag caaagcctac aggaaactcc tgggccagct gtccgcaagg 60 
aaatacctgc actccctgat ggccaagcgg gtcggcggtg ccagcagcgg cctgggggac 120 
gaggcggaac cgctcagc 138 



<210> 2 
<211> 46 
<212> PRT 

<213> Gallus gallus 
<400> 2 

His Ala Asp Gly lie Phe Ser Lys Ala Tyr Arg Lys Leu Leu Gly Gin 
15 10 15 

Leu Ser Ala Arg Lys Tyr Leu His Ser Leu Met Ala Lys Arg Val Gly 
20 25 30 
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Giy Ala Ser Ser Gly Leu Gly Asp Glu Ala Glu Pro Leu Ser 
35 40 45 



<210> 3 
<211> 1689 
<212> DNA 

<213> Gallus gallus 



<400> 3 

taaggaagat aaaagaatta aagtctgact 
taccactgtg tcctgtacac actgactctt 
gaatgtgatt ttatagcaga gctgaagaaa 
gagcatgaga atgcaacatc aggttgcaag 
gaggcagatg ctggagagac tcttgcctta 
gaagaaccag ctgggatagt aagaagaaac 
ccttcctatc acattgcttg tccagttgaa 
ttttctacga taaagatcat atataccgta 
attgctgtga cagttcttat ggcattcagg 
atacagctct tttttacttt catcttaaag 
cttttccaag aggaagacat tgaccattgc 
gttgttttct gtcactactt catgatgacc 
taccttaact gtctactact ctcatccctt 
gttctctttg gctggggttt tccaacactt 
tactttgaag acacagcatg ctgggatatt 
aaagggccta ttgtaatttc tgttggggtc 
attttgctga aaaaactaga tcctagacaa 
cgcctctcaa ggtcaactct gcttctaatt 
aacttccttc cggaatatac cagccttggc 
tcttttcagg ggtttattgt agcactcctc 
gaaataggtc ggagatggca cggtaagaga 
agatggactg tgccaaccag ttctggagta 
cctccgaatc tggagtaatc acaataataa 
aaatccttaa caatgacagt ttactgagag 
tgcccaccag ctatctcttg ctttacaagt 
ttaaaatcgc cctttcatgg gctattacaa 
attccctgtc catactctct tactaatgaa 
accaggagca cccttcagtg acaccataga 
tcacacaga 



ttgctttgga acacgaatcc tagcatgtca 60 
gcggtgcttg ttgctgggaa tgtccatccg 120 
aaggaggctg aatgcctgga gaactcagag 180 
aaaacctggg acaaattact ctgctggcca 240 
ccttgcccag acatcctctt tcacttcatg 300 
tgcacaaaga aaggctggtc agagccattc 360 
gatgagattc cacttgaaga acaatcctac 420 
ggatacagtt tgtctattac ctcactcatt 480 
aggctacgct gccccagaaa ttacatccac 540 
gctattgcca ttttcataaa ggattctgtc 600 
agcttttcta caactgaatg caagatctca 660 
aatttcatat ggctgctggt agaggccctt 720 
tctcatggaa gaagatattt ctggtggctg 780 
ttcaccttta tatgggtatt agcaaaattc 840 
aatcaagact ctccttactg gtggctaatc 900 
aattttgtct tatttatcaa catcatcaga 960 
atcaacttca ataactcatc tcagtacaga 1020 
ccattatttg gaacccatta tattgtcttc 1080 
attcggcttt atttagagct ctgcattgga 1140 
tactgtttcc tgaaccaaga ggtgcaaacg 1200 
tatggactta tgccagtttg gagaaggaca 1260 
aaaatgaata catctgtgtg ctaaagacaa 1320 
gcctggttag ggaaaacaaa caacaacaga 1380 
caaattggag gaaaatttct gcagaaattc 1440 
gctgaagtga tggattgact gactgtccga 1500 
cacagcaaat gcagatattg cctctttttc 1560 
ctgtatagca taatgtgtca gggagtgggc 1620 
tcgccagctc tggaaatgaa tactcagtct 1680 

1689 



wo 00/76455 
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<210> 4 
<211> 419 
<212> PRT 

<213> Gallus gallus 



<400> 4 

Met Ser Tyr His Cys Val Leu Tyr Thr Leu Thr Leu Ala Val Leu Val 

15 10 15 

Ala Gly Asn Val His Pro Glu Cys Asp Phe lie Ala Glu Leu Lys Lys 

20 25 30 

Lys Glu Ala Glu Cys Leu Glu Asn Ser Glu Glu His Glu Asn Ala Thr 

35 40 45 

Ser Gly Cys Lys Lys Thr Trp Asp Lys Leu Leu Cys Trp Pro Glu Ala 

50 55 60 

Asp Ala Gly Glu Thr Leu Ala Leu Pro Cys Pro Asp lie Leu Phe His 
65 70 75 80 

Phe Met Glu Glu Pro Ala Gly lie Val Arg Arg Asn Cys Thr Lys Lys 

85 90 95 

Gly Trp Ser Glu Pro Phe Pro Ser Tyr His lie Ala Cys Pro Val Glu 

100 105 110 

Asp Glu lie Pro Leu Glu Glu Gin Ser Tyr Phe Ser Thr lie Lys lie 

115 120 125 

lie Tyr Thr Val Gly Tyr Ser Leu Ser lie Thr Ser Leu lie lie Ala 

130 135 140 

Val Thr Val Leu Met Ala Phe Arg Arg Leu Arg Cys Pro Arg Asn Tyr 
145 150 155 160 

lie His lie Gin Leu Phe Phe Thr Phe lie Leu Lys Ala lie Ala lie 

165 170 175 

Phe lie Lys Asp Ser Val Leu Phe Gin Glu Glu Asp lie Asp His Cys 

180 185 190 

Ser Phe Ser Thr Thr Glu Cys Lys lie Ser Val Val Phe Cys His Tyr 

195 200 205 

Phe Met Met Thr Asn Phe lie Trp Leu Leu Val Glu Ala Leu Tyr Leu 

210 215 220 

Asn Cys Leu Leu Leu Ser Ser Leu Ser His Gly Arg Arg Tyr Phe Trp 
225 230 235 240 

Trp Leu Val Leu Phe Gly Trp Gly Phe Pro Thr Leu Phe Thr Phe lie 

245 250 255 

Trp Val Leu Ala Lys Phe Tyr Phe Glu Asp Thr Ala Cys Trp Asp lie 
260 265 270 
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Asn Gin Asp Ser Pro Tyr Trp Trp Leu lie Lys Gly Pro lie Val lie 

275 280 285 

Ser Val Gly Val Asn Phe Val Leu Phe lie Asn lie lie Arg lie Leu 

290 295 300 

Leu Lys Lys Leu Asp Pro Arg Gin lie Asn Phe Asn Asn Ser Ser Gin 
305 310 315 320 

Tyr Arg Arg Leu Ser Arg Ser Thr Leu Leu Leu He Pro Leu Phe Gly 

325 330 335 

Thr His Tyr He Val Phe Asn Phe Leu Pro Glu Tyr Thr Ser Leu Gly 

340 345 350 

He Arg Leu Tyr Leu Glu Leu Cys He Gly Ser Phe Gin Gly Phe He 

355 360 365 

Val Ala Leu Leu Tyr Cys Phe Leu Asn Gin Glu Val Gin Thr Glu He 
370 375 380 

P Gly Arg Arg Trp His Gly Lys Arg Tyr Gly Leu Met Pro Val Trp Arg 
385 390 395 400 

Arg Thr Arg Trp Thr Val Pro Thr Ser Ser Gly Val Lys Met Asn Thr 
405 410 415 

Ser Val Cys 



- :J 

xstsr 
•stjsr 

fn 



<210> 5 
<211> 23 

<212> PRT 

<213> Gallus gallus 
<400> 5 

Ser Lys Ala Tyr Arg Lys Leu Leu Gly Gin Leu Ser Ala Arg Leu Tyr 1 
5 10 15 

Leu His Ser Leu Met Ala Lys 20 



-4- 
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<210> 6 
<211> 1260 
<212> DNA 

<213> Gallus gallus 



<400> 6 

atgtcatacc actgtgtcct gtacacactg actcttgcgg tgcttgttgc tgggaatgtc 60 
catccggaat gtgattttat agcagagctg aagaaaaagg aggctgaatg cctggagaac 120 
tcagaggagc atgagaatgc aacatcaggt tgcaagaaaa cctgggacaa attactctgc 180 
tggccagagg cagatgctgg agagactctt gccttacctt gcccagacat cctctttcac 240 
ttcatggaag aaccagctgg gatagtaaga agaaactgca caaagaaagg ctggtcagag 3 00 
ccattccctt cctatcacat tgcttgtcca gttgaagatg agattccact tgaagaacaa 360 
tcctactttt ctacgataaa gatcatatat accgtaggat acagtttgtc tattacctca 420 
ctcattattg ctgtgacagt tcttatggca ttcaggaggc tacgctgccc cagaaattac 480 
atccacatac agctcttttt tactttcatc ttaaaggcta ttgccatttt cataaaggat 540 
tctgtccttt tccaagagga agacattgac cattgcagct tttctacaac tgaatgcaag 600 
atctcagttg ttttctgtca ctacttcatg atgaccaatt tcatatggct gctggtagag 660 
gccctttacc ttaactgtct actactctca tccctttctc atggaagaag atatttctgg 720 
tggctggttc tctttggctg gggttttcca acacttttca cctttatatg ggtattagca 780 
aaattctact ttgaagacac agcatgctgg gatattaatc aagactctcc ttactggtgg 840 
ctaatcaaag ggcctattgt aatttctgtt ggggtcaatt ttgtcttatt tatcaacatc 900 
atcagaattt tgctgaaaaa actagatcct agacaaatca acttcaataa ctcatctcag 960 
tacagacgcc tctcaaggtc aactctgctt ctaattccat tatttggaac ccattatatt 1020 
gtcttcaact tccttccgga atataccagc cttggcattc ggctttattt agagctctgc 1080 
attggatctt ttcaggggtt tattgtagca ctcctctact gtttcctgaa ccaagaggtg 1140 
caaacggaaa taggtcggag atggcacggt aagagatatg gacttatgcc agtttggaga 1200 
aggacaagat ggactgtgcc aaccagttct ggagtaaaaa tgaatacatc tgtgtgctaa 1260 



-5- 



